Effects of adenoviral-mediated gene transfer of interleukin-10, interleukin-4, and transforming growth factor-beta on the survival of axotomized retinal ganglion cells.
Nitric oxide, synthesized by reactive microglia and astrocytes has been implicated in promoting neuronal degeneration observed in many diseases and insults of the central nervous system. We have recently shown that inducible nitric oxide synthase is expressed by retinal glial cells following optic nerve transection and that inhibition of nitric oxide synthesis enhances the survival of injured retinal ganglion cells. Anti-inflammatory cytokines including interleukin-10 (IL-10), interleukin-4 (IL-4), and transforming growth factor-beta (TGF-beta) have been shown to prevent inducible nitric oxide synthase expression, and inhibit nitric oxide synthesis by microglia and astrocytes in culture. In the present study, we examined the effects of adenoviral mediated gene transfer of anti-inflammatory cytokines on the survival of axotomized retinal ganglion cells. Intraocular administration of adenoviral vectors encoding interleukin-10 (Ad.IL-10) and interleukin-4 (Ad.IL-4) enhanced the survival of axotomized retinal ganglion cells at 14 days after axotomy. Adenoviral vectors encoding TGF-beta (Ad.TGF-beta) had no effect on retinal ganglion cell survival. Separate animals were pretreated by injection of Ad.IL-10 or Ad.IL-4 into the superior colliculus (s.c.), the major target of ganglion cells, 7 days prior to axotomy. S.c. administration of Ad.IL-10 or Ad.IL-4 significantly increased ganglion cell survival compared with intraocular injection. IL-10 and IL-4 gene transfer also reduced the density of infiltrating ED1 positive monocytes in the nerve fiber layer at 14 days postaxotomy. Ad.TGF-beta increased the density of ED1 positive monocytes infiltrating the nerve fiber layer after axotomy. Vectors encoding IL-10 or IL-4 also decreased nitrotyrosine immunoreactivity in the inner retina at 7 days postaxotomy, suggesting that these cytokines protect retinal ganglion cells from peroxynitrite formation that results from nitric oxide synthesis by activated glial cells. The present study has implications for the treatment of CNS injury and diseases that involve reactive microglia and astrocytes. Our results suggest that interleukin-10 and interleukin-4 may help prevent neurodegeneration caused by the activation of glial cells after CNS injury.